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地位。两种螺的核型略有不同，方斑东风螺核型公式为2n = 66 = 32m + 20sm + 8st 
+ 6t，染色体总臂数NF = 118，而泥东风螺核型公式为2n = 66 = 30m + 22sm + 8st 












































































The genus of Babylonia (Schluter, 1838) belongs to Mollusca, Gastropoda, 
Prosobranchia, Neogastropoda, Buccinidae, and all recent members of the genus are 
restricted to the Indo-Pacific region. In China, there are only B. areolata and B. lutosa 
distributing, and our country started to form industrial production cultivation of these 
two species. With the widely development of Babylonia artificial cultivation, the 
demand to the parent snails grows severely, and introduction from overseas develops. 
This would cause Babylonia genetic structure and genetic diversity being influenced 
as well as the latent biological invasion risk. At present, the study on Babylonia 
relationships and phylogeny is very limited. The taxonomy of Babylonia also has 
some divergences. Moreover, there is no systematic study on population genetic 
structure and genetic diversity based on DNA markers, so individual dispersing 
mechanics in large scale are not clear. For these reasons, this paper conducted the 
researches on taxonomy, phylogenetics and the molecular ecology in the Babylonia 
genus (including B. areolata, B. lani spec. nov., B. lutosa, B. formosae formosae, B. 
zeylanica and B. spirata) from the morphological level, the chromosomal level, the 
mitochondrial genome level and nuclear DNA level. This paper revealed phylogenetic 
relationships, population structure and genetic diversity in Babylonia, and classified 
some tanonomic and biogeographical problems. The main findings were as follows: 
Morphological characteristic proportion parameters' analysis of six species of 
Babylonia indicated that the morphological characteristic parameters difference 
among these six species of Babylonia was extremely remarkable （P>0.01）. But there 
was only one parameter (EF/BH) extremely remarkable （P>0.01）between B. 
areolata and B. lani spec. nov., and this parameter could be a morphological index 
differentiating these two species. Comparison of radula shape and structure of six 
species of Babylonia revealed that the basic shape of radula among the six species of 
Babylonia was similar and the teeth-formula 0·1·1·1·0. However, the radula row 
number had big variation among different individuals, assumed certain relevance with 















morphological characteristic proportion parameters' analysis of six species of 
Babylonia’ radula indicated that SL/RW, DE/AB, LM/JK and KL/AB parameters were 
extremely inter-species remarkable difference (P>0.01). But there is only one 
parameter (KL/AB) extremely remarkable（P>0.01）between B. areolata and B. lani 
spec. nov.. The EDS analysis discovered that radula's elemental composition mainly 
had C, O, Na, Ca, Mg and K. C, O and K had remarkable inter-species difference 
(P<0.05). C and Na had remarkable difference among different areas (P<0.05). 
Research on the karyotypes of the chromosomes of B. areolata and B. lutosa 
found that the chromosome number in these two species was both 2n=66. The 
chromosome number was close to most Buccinidae animals, and this result reflected 
Babylonia possessed high evolution status. The karyotypes between these two 
Babylonia species were a little different. The karyotype formulae of B. areolata was 
2n = 66 = 32m + 20sm + 8st + 6t, and NF was found to be 118. The karyotype 
formulae of B. lutosa was 2n = 66 = 30m + 22sm + 8st + 6t, and NF was found to be 
118. The secondary constriction, satellites and sex chromosomes were not observed. 
The comparative analysis of complete mitochondrial genome in three Babylonia 
species (B. areolata、B. lani spec. nov. and B. lutosa) revealed that mitochondrial gene 
order in three species was similar to other Neogastropod animials, and this suggested 
close species had conservative gene orders. Three Babylonia species all possessed 13 
protein-coding genes, 2 rRNA genes, and what was different was that B. areolata and 
B. lutosa both had 22 tRNA, but B. lani spec. nov. only had 21 tRNA, with tRNALys 
(located between tRNAPhe and tRNAAla) absent. Three species all had large fragmental 
gene gap and overlap regions. When compared with other gastropod animals’ 
mitochondrial genome, we found the potential origin of replication (POR) located 
between trnF and COIII. Researches on the start codon and stop codon usage in the 13 
protein-coding genes of the three Babylonia species revealed that most start codons 
were ATG, the termination codons were TAA, and only ND2, ND3, ND4L, ND4 and 
the ATP6 codons had variations. Using the complete mitochondrial genome sequences 
of the three Babylonia species and all Neogastropod animals submitted in the 















was also from Buccinoidea did not cluster with Babylnia. Moreover, B. areolata and 
B. lani spec. nov. clustered firstly, and it suggested the two species had closer 
relationship.  
Phylogenetic relationship analysis based on mitochondrial sequence and 28S 
rDNA partial sequence both revealed that six species of Babylonia divided into two 
big clusters obviously. B. zeylanica and B. spirata both from Indian ocean formed one 
cluster and B. areolata、 B. lani spec. nov.、B. lutosa and B. formosae formosae all 
from Pacific sea formed the other cluster. The result was related to the Tethys Sea’s 
environmental change caused by the sea level variation in the ice age and plate 
movements in the Eocene. Based on the partial mitochondrial sequence, B. areolata 
and B. lani spec. nov. clustered together, and B. lutosa and B. formosae formosae 
clustered together. The genetic distance between B. areolata and B. lani spec. nov. is 
far smaller than among other Babylonia species. According to this, we can infer that B. 
areolata and B. lani spec. nov. were subspecies relationship. Because 28S rDNA was 
more conservative and had less genetic variation, it could not deduce above 
conclusion. For this reason, 28S rDNA is not suitable for the taxonomic study among 
subspecies and below levels. We conducted SNP research in mitochondrial sequence 
among different geographical individuals of B. areolata and B. lutosa and found there 
was a high variation region including nine consecutive SNPs between tRNAPhe and 
COIII gene. The high variation region in B. areolata revealed that individuals from 
Beihai and Naozhou Island were more relevant, and individuals from Luoyuan and 
Shanwei more relevant.  
Nine microsatellite markers were developed respectively in B. areolata and B. 
lutosa using the biotin-magnetic-beads-enrichment method. From these markers, we 
choosed five microsatellite markers applied in four wild B. areolata populations 
(Hainan Lingao, LG; Guangxi Beihai, BH; Guangdong Zhanjiang, ZJ; Fujian Zhaoan, 
ZA) and eight markers in four wild B. lutosa populations (Hainan Lingao, LG; 
Guangdong Zhanjiang, ZJ; Guangdong Shanwei, SW; Fujian Zhaoan, ZA) to study 
the genetic diversity and population structure. Allele number and heterozygosity 















resource were both in good condition. Nei’s genetic distance and AMOVA molecular 
variance analysis revealed a little genetic differentiation. In addition, the genetic 
relationship among different geographical population was positive correlated with the 
geographical distance. When the geographical distance increased, the gene flow 
decreased, and the genetic differentiation would also grow. 
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